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Improvements in Mechanism for Converting or Conveying Motion 



We William Ernest Bulges, British 
Sui)jet;t, Joshua BkumEK, of Palestinian 
luitioualitv, aud Nicholas Vladimir 
Pestkuefjk, British Subject, trading in 

5 copartnership as The Heat Engine Loa- 
ms y of Scotland, of 4, Albyn Place, 
Edinburgh, Scotland, do hereby declare 
the nature of this invention and in what 
manner the same is to be performed, to 

in be particularly described and ascertained 
in and bv the following statement: — 

This invention relates to mechanism tor 
the iutercouversiou of reciprocatory and 
rotarv motion in engines, compressors, 

15 and the like having cylinders parallel to 

16 a transmission shaft, and of the kind in 
which the mechanism comprises a re- 
ciprocatorv crosshead articulated to a 
star-plate \vhich is mounted on a slant on 

,, n the shaft by means of a wrist pin movable 
with respect to the crosshead. 

The object of the present invention is 
to provide means for permitting and con- 
trolling transverse movement of the <vn*t 
inn with respect to the crosshead in a 

~* direction at right angles to the axis ot 
reciprocation and ia the piane ot rotan 
motion of the slant, the said transverse 
movement of the wrist pin. being con- 

30 trolled in such a manner as to preven 
excessive transverse movement \\Jui.U 
might give rise to metallic impact and 
damage to the mechanism during tran- 
sient conditions, such as when the >hat 

35 overruns the reciprocatory mechanism oi 

"'TcSnir to the present invention, 
mechanism lor the interconyersion of re- 
ciprocatory and rotary -ohon comprise, 
a reciprocatory crosshead, a rotary ahatt 
Jaral lei to the axis of reciprocation of 
said crosshead, an inclined disc or slant 
fixed on said shaft, a star plate rot at ably 
mounted on said slant an arm extending 
urulinllv from said star plate a cylin- 
45 d i a wrist pin secured to said arm with 
the axis of the cylindrical surface of said 
pin at right angles to the radial axis of 
{Price 2/-) 
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,aid arm and always lying in the plane of 
the slant, a member having a cylindrical DU 
chambei thereiu arranged to completely 
house said pin which is movable thereiu. 
said chamber extending transversely 
through said member, and means closing 
both ends of said chamber to pi-ovule 00 
cushioning and clearance spaces tor both 
ends of said pin, said member being- 
movable in an aperture in the crosshead. 
and the said aperture being radially (lis- 
po<ed with respect to the axis of the shatt. « 
The said member movable in the cross- 
head is preferably cylindrical and en- 
closed in a cylindrical sleeve or cap which 
moves in a cylindrical bush in the cross- 
head. Provision is made for lubricating oO 
the parts bv providing a lubricating pas- 
sage in the star plate arm, said passage 
opening through the wrist pin into the 
ends of said cylindrical chamber in which 
the wrist pin is movable, and outlet ports (V 
in the sleeve or cap are controlled by the 
ends of said wrist pin so that, in the event 
of excessive movement of said wrist pin 
t riV ,: n .,r;ri-: -^th rt-oeet *o Lto radial 
•.v.ovmiieat in ibe- crorshei.c;. the *nst pin 75 
will throttle or closa the said outlet ports, 
thi;* trapping A ,he lubricant therein and 
effecting cushioned or dashpot control ot 
the wrist pin. 

The invention will be more readilv 
understood by reference to the accom- 
pauviusr drawings in which Fig. 1 is a 
sectional view of the preferred form ot 
our invention. Fig. 2 is a sectional plan 
view of the wrist pin and dashpot. and 
Fi" 3 is a sectional view on the hue A— A 
of Fig 2 with the wrist pin in side view. 

Yig 1 illustrates star plate mechanism 
for one of the reciprocatory units of an 
engine having the cylinders parallel to 90 
a transmission shaft 12, the reciprocatory 
units being of the coaxial cylinder type 
having pistons C connected to a crosshead 
5 A slant 11 is secured to the shaft U 
and is embraced by a star plate 8 having 9o 
hearing rings 9 and 10 within which the 
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Maui li i a u.uuauic. Ihe ,uu- pna, j> ^ 
cucuiur auU Ua- » plurality ul lauiai 
arin>, one ioi each recinitucatory unit, 
one una 13 being 3 uuwu tu Fig. 1. I'Ue 
5 arm 13 i> articulated to the cro^head o 
iiy mean* oi a wn-u pm ,3. which 1. 
rigidly secured hy a hollow s tud 7 to the 
arm iJ, and a |uu head 2 with cap i i> 
also -erureii tUereby. The pin -i i ? cyliu- 
LO ducal and tit:, in a trau^verse cylindrical 
cnamber 10 tormed iu the pin head 2, 
which is cylindrical about an axis radial 
to the axis oi the shait 12. The wrist 
pin 3 i> shorter than the transverse 
15 chamber 15 formed in the pin head 2 and 
is tree to slide therein. The cap 1 is 
cylindrical and is pressed over the pin 
head 2; dashpot space* I(i are thus tormed 
between the inner suriace ot the cap 1 
20 and the ends ot the wrist pin 3, which 
preferably has its ends shaped as shown 
in Fig. 2 to the same radius as the radius 
ot curvature of the inner surtace ot the 
cylindrical cap 1, which is slidable in a 
2o bush 4 provided in the crosshead 5. the 
aperture in the crosshead being disposed 
at right angles to the axes of the pistons 
6 and shaft 12, so that the pin head 2 
and cap 1 are free to move radiallv with 
30 respect to the shaft 12, and the "cap 1 
and pin head 2 are free to oscillate withiu 
the bush 4 about the radial axis of the 
radial arm 13 when the arm 13 and wrist 
pin 3 oscillate with the slant 11. 
35 Oil or other lubricant under pressure 
is supplied to the hollow shaft 12 and 
flows through a radial duct 17 in the slant 
11, star plate 8, and hollow stud 7. into 
a chamber 22 formed in the pin head 2, 
40 flowing from thence around the wrist pin 
3 to spaces 16. Channels 18 in the pin 
head 2 and ports 19 in the side of the cap 
1 feed the lubricant through ports 20 in 
the bush 4 to piston cooling ducts 14. The 
45 lubricant which enters the dashpot spaces 
16 through grooves 23 in the pin head 2 
escapes through outlet ports 21 in the pin 
head 2. The grooves 23 have been 
omitted from Fig. 1 and are indicated in 
50 Fig. 3. 

When the slant 11 rotates, in normal 
operation, driving or driven by shaft 12, 
any point on the arm 13 describes a figure 
eight on the surface of a sphere ancf the 
55 wrist pin 3 oscillates about the central 
position shown in Fig. 2, th e degree of 
oscillation being controlled by the 
geometry of the mechanism, the friction 
forces cancelling one another. 
60 A3 the star-plate 8 wobbles about its 
mid-position, the ports 21 are uncovered 
by the wrist pin 3, allowing the lubricant 
to escape to a sump. 

During transient conditions, such as 
85 when the shaft 12 overruns the rro^head 



o. the met ion lorces no lunger iiHi;i: llliit . 
uiuii other, ana th e atur-p.aie uuum'tem: 
10 o e earned over to the limit o: it> u vv ' m 
dum. luis would result m i.^uuic 
kuucKiug and damage to tUe parts, wer.± 
it ii"t lor the eu>uiomug eiiect ot th c 
da>npot >puct- iU. When the irictionai 
l,,1,Vs ItJUtl U) «l"ve the Mar-piale round, 
Hie eXie-iVe movement ot tile \wisi pin 
•> uirotue- or rio-e*. the outiet porta 21, • 
Unis. trapping lubricant in the spaces lti 
and etiectively restraining excessive oscu- 
lation ot the wrist pin 3 and interpo>iu<' 
a cushioning riuid between the ends 0° 
the wrist pin 3 and the inner surtace 01 j 
the cap 1. 

Having now particularly described and 
ascertained the nature ot our said inven- 
tion and in what manner the same i> to 
be performed, we declare that what we > 
claim is : — L 

1. Mechanism of the kind described 
lor the mterconversion of reciprocatory 
and rotary motion comprising a recipro- 
catory crosshead, a rotary shaft parallel [ 
tu the axis of reciprocation oi said cross- 
ed, a slant hxed on said shaft, a star 
plate rotatably mounted on said slant an 
arm extending radially from said star 
plate, a cylindrical wrist pin secured to c 
>aid arm with the axis of the cylindrical V 
surtace of said pin at right angles to the 
radial axis of said arm and in the plane 
01 the slant, a member having a cylin- 
drical chamber therein arranged to com- i( 
pletely house said pin which is movable 
therein, said chamber extending trans, 
versely through said member, and means 
closing both ends of said chamber to pro- 
vide cushioning and clearance spaces for 1 
both ends of the said pin, said member 
being movable iu an aperture in the cross- 
head and said aperture being radially dis- 
posed with respect to the axis of the shaft 

r -Mechanism according to claim 1 in 1 
which the member movable in the cross- 
head is cylidrical and the means closing 
the ends of the chamber in said member 
consists of a cylindrical sleeve or cap 
which moves in a cylindrical bush in the 1 
crosshead. x ' 

3. Mechanism according to claim * 
having a lubricating passage in the star 
Plate arm, said passage opening through 
the wrist pin into the ends of the cvlin- 1' 
dncal chamber in which the said pin is 
movable, and outlet ports in the ends of 
said chamber, said outlet ports being con- 
trolled by the ends of said pi n for the 
purpose hereinbefore set forth 10 

4. Mechanism having the features * 
claimed in claims 2 and 3 in which the 
ends of the wrist pin are curved to a 
Riilius of curvature conforming to that 

of the inner cylindrical surface of the 13 



-leeve or cap. 

o. Star, plate mechanism constructed, 
arranged aud operating substantially a* 
herein described with reference to khe 
accompanying drawings. 

<». Engines, compressors and the like 
having cylinders parallel in a trans- 
mission shaft and having <tar plate mech- 



anism -ub.-tautially as herein described 
with reference to the accompanying draw- 10 
iugs. 

Dated this Kith dav of March. 11)47. 
JOHXSON TRUES*. 
Chartered Patent AirenK 
44. Queen Street. Kdinhurirh. J. 
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FIG2. 



FIG3. 
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